Aim: There is currently limited information regarding the home enteral nutrition population and its service practice at the state and national levels. The aim of this study is to report on patient numbers and demographics of the home enteral nutrition population in New South Wales, and to evaluate the implementation of home enteral nutrition services in public hospitals in the state. Methods: A cross-sectional study was conducted using two online questionnaires, which were completed by the dietitian overseeing home enteral nutrition at each participating hospital. Results: The home enteral nutrition population of participating hospitals was approximately 7600, with 81% oral nutrition support patients and 19% tube-fed patients. Mean compliance score to the home enteral nutrition implementation checklist was 54.1% (AE20.7%), with a range of 14.3% to 98.2%. Hospitals with a home enteral nutrition dietitian/coordinator scored a higher rate of compliance with the implementation checklist compared with hospitals without one (79.6% (AE15.6%) vs 47.6% (AE2.4%); P < 0.001). The key service improvements suggested by dietitians included increased funding towards a home enteral nutrition dietitian/coordinator (67.8%); improved resources to provide outpatient reviews, home visits and multidisciplinary service model (54.2%); improved database management and a more efficient registration process (52.5%). Conclusions: Home enteral nutrition services continue to be inconsistent across New South Wales. Funding and resource limitations were identified as the major barriers to addressing gaps in service provision.
Introduction
Home enteral nutrition (HEN) is a service provided to clients within a home setting. It offers dietary products specifically designed to help improve or maintain nutritional status, 1 and is inclusive of oral nutrition support (ONS) and tube feeding (TF). 2 HEN is available to clients to assist in the maintenance of adequate nutritional status, which is necessary for growth, wound healing and immune function. 3 Despite an absence of recent New South Wales (NSW) data, a continued increase in HEN patient numbers is predicted due to several factors including, technological development in healthcare, greater recognition of both nutrition's role in improving health outcomes and the benefits of home-based care on quality of life, and the higher demand for healthcare due to an ageing population. 4, 5 Approximately, two-thirds of HEN patients have been reported to require ONS and the remaining are on TF. 4 Most patients reside in metropolitan NSW, with approximately 25% living in rural and regional areas. 4 Common population groups utilising HEN include frail elderly and patients diagnosed with cancer, non-malignant respiratory disease or neurological disorders. 5 With the expanding nature of HEN services, many studies have reported beneficial effects of the therapy. Reported advantages of HEN include decreased risk of malnutritionrelated complications, reductions in hospital length of stay and associated healthcare expenses. 3, 6, 7 However, due to the lack of a standardised statewide or national framework for HEN, inconsistencies exist within the implementation of HEN services, which consequently has resulted in inconsistent service delivery and unknown number of HEN patients. 1, 2, 8, 9 Inequity in level of patient follow up and financial assistance (e.g. co-payments) can create financial disadvantage to patients based on their place of residence.
In response to the absence of a national HEN guideline or framework, the NSW Agency for Clinical Innovation (ACI) has developed HEN service guidelines based on the best available evidence. 10 The guidelines cover nutrition support access, as well as the delivery, implementation, monitoring and review of HEN, and aim to help improve the current standard of service of HEN in NSW and establish a more equitable service for patients. 10 As Australia also lacks a national HEN registry, the Non-admitted Patient Self-administered Services at Home (NAPSASH) data collection tool has been implemented in NSW for the mandatory reporting of TF patient numbers living at home in NSW and to record the number of hospital admissions of these patients. 11 Data collected indicates there was an average of 1410 patients per month on TF at home (range: 1043-1636) across 16 local health districts (LHDs) and/or specialty health networks (SHNs) from October 2015 to June 2016.
11
This investigation follows from a study conducted in 2014, by the same authors, which assessed HEN services at 13 principal referral hospitals in NSW against the ACI HEN service guidelines. 2 As the 2014 study focused on principal referral hospitals, the findings may not accurately reflect the HEN service across the state, and further investigation is required.
Therefore, the aims of this study are to report on patient numbers and demographics of the HEN population, and to investigate and evaluate the implementation of HEN services at public hospitals in NSW.
Methods
This cross-sectional study included public hospitals in NSW that offer HEN services. Public hospitals were identified from the Ministry of Health website. 12 Department of Nutrition and Dietetics managers were contacted to confirm if their facility offered a HEN service and for consent for study participation.
Two self-administered online questionnaires utilising the Survey Monkey platform (SurveyMonkey Inc., San Mateo, CA, www.surveymonkey.com) were used to collect HEN patient data from recruited hospitals from 1 September 2016 to 31 December 2016. The first questionnaire consisted of 33 questions covering three domains-patient numbers, clinical resources and patient monitoring. The second questionnaire consisted of 28 questions and was adapted from the ACI HEN service implementation checklist. 10 Compliance scores were quantified as a percentage out of 28 items to indicate the level of compliance with the guidelines, where one point was awarded for every 'in place' and half a point for every 'in progress' achievement.
From the hospitals identified as providing a HEN service, the dietitian mainly involved in HEN was contacted via phone or email and invited to participate in the study. Participation was voluntary and dietitians could withdraw at any time. Following collection of consent forms, participants were emailed the two survey links. Participating dietitians were requested to complete the surveys within 1-2 weeks. Dietitians overseeing HEN services at multiple hospitals were asked to complete the surveys for each facility. Reminder emails were sent at 1 and 2 weeks after the delivery of the survey links to dietitians who had not completed the surveys within the requested period.
For confidentiality, each participating hospital was randomly assigned a hospital identification number. Data collected were reported as descriptive statistics and analysed by t-tests and Fisher's exact tests using IBM Statistical Package for Social Sciences (SPSS, IBM Corporation, Armonk, NY) version 21. A P-value of <0.05 was required for statistical significance.
The study protocol was approved by the Western Sydney Local Health District Human Research Ethics Committee. This study was prepared based on strengthening the reporting of observational studies in epidemiology (STROBE) statement for cross-sectional studies. 13 
Results
Ninety-five hospitals in NSW were identified to have a HEN service, and of these, dietitians from 59 hospitals participated in the study (response rate of 62.1%). Each LHD and SHN in NSW was represented by at least one hospital, and 29 out of 59 (49.2%) participating hospitals were located in NSW rural LHD's. Approximately, 7600 HEN patients were reported (Table 1) , with 81% requiring ONS and 19% requiring TF.
Only 12 hospitals (20.3%) reported having a HEN dietitian/coordinator, with full time equivalents (FTEs) ranging from 0.1 to 2.0. One-third of hospitals with a HEN dietitian/coordinator (n = 4) were considered a larger hospital (≥500 beds). Roles and responsibilities of the HEN dietitian/coordinator included reporting to management about the HEN service (100%, n = 12), the review of HEN patients (92%, n = 11), maintaining a database of HEN patients (83%, n = 10), and developing and updating a HEN policy (83%, n = 10).
Approximately two-thirds of hospitals (66.1%) reported having a HEN patient monitoring system (e.g. database) for TF HEN, while only 43.1% of hospitals reported a monitoring system in place for oral HEN. Hospitals with a HEN dietitian/coordinator were more likely to have a local system in place to record and monitor the review schedule of all HEN patients (91.7% vs 17.0%, P < 0.001).
Less than half the hospitals (40.7%, n = 24) reported having a hospital or LHD-specific HEN Policy in place, including 34.5% (n = 10) of rural hospitals and 46.7% of metropolitan hospitals (n = 14). Hospitals with a HEN dietitian/coordinator were more likely to have a local policy in place when compared to hospitals without a HEN dietitian/ coordinator, outlining: the scope and provision of HEN services (83.3% vs 8.5%, P < 0.001), appropriate patient selection for HEN (83.3% vs 19.1%, P < 0.001), appropriate selection of HEN delivery methods (83.3% vs 34.0%, P = 0.013), parameters to be monitored (83.3% vs 8.5%, P < 0.001), and appropriate HEN termination (66.7% vs 6.4%, P < 0.001).
Evaluation of HEN services at public hospitals in NSW Only three hospitals (5.1%) reported offering financial assistance to HEN patients in the form of a co-payment by the Nutrition & Dietetics Department or LHD. One hospital reported offering a 10% discount to patients with Head & Neck Cancer or Oesophageal Cancer undergoing treatment at the hospital (i.e. radiation therapy and/or chemotherapy), and this discount was increased to 50% for Commonwealth issued Health Care Card holders. Figure 1 displays information regarding the frequency of review for new and existing HEN patients. An outpatient clinic was available to review ONS and TF HEN patients in 78.0% and 84.2% of hospitals, respectively, however, only 10.5% of hospitals reported access to a multidisciplinary team to manage and review HEN patients. Home visits were available to review ONS and TF HEN patients in 27.1% and 38.6% of hospitals, respectively.
The mean scores for the current level of achievement of the ACI HEN service implementation checklist are presented in Table 2 . The mean compliance score was 54.1% (AE20.7%), with a range of 14.3% to 98.2% (Figure 2 ). An independent t-test showed that mean ACI HEN implementation checklist score (%) was significantly higher in hospitals with a HEN dietitian/coordinator than hospitals without (79.6% (AE15.6%) vs 47.6% (AE2.4%); P < 0.001).
The key service improvements suggested by dietitians included increased funding towards a HEN dietitian/coordinator (67.8%), improved resources to provide outpatient reviews and home visits, including a multidisciplinary team (54.2%), implementation and/or improvements of database and more efficient registration process (52.5%) and strategies to reduce the financial burden on patients requiring HEN (16.9%).
Discussion
This study expanded on previous research investigating HEN services in NSW in 2014, 2 and invited all public hospitals with a HEN service at a statewide level to participate, in order to gain more detail about HEN patient numbers and service delivery in NSW. Participating hospitals had an estimated HEN population of 7600. Considering likely underestimation and missing HEN patients from nonparticipating hospitals, the population is comparable to the estimated 8000-10 000 reported in 2007. 4 This result aligns with the 2014 study, which suggested that the growth rate in NSW had stabilised despite predictions of continued growth. 2, 4, 5 From the data, HEN patients requiring ONS were approximately four times greater (81%) than those requiring TF (19%), and suggests a growing demand for ONS when compared with 76% of HEN patients requiring ONS reported in 2014 2 and 68% of adult HEN patients requiring ONS in 2007. 4 Precise population numbers were unable to be reported as not all facilities had HEN monitoring systems in place. Patient monitoring systems are important to ensure appropriate patient follow up and to produce service reports. Aware of this significance, implementation and/or improvements to a patient monitoring database was among the top service improvements suggested by dietitians. In addition, the majority of hospitals (79.7%, n = 47) did not have a HEN dietitian/coordinator, thus at many facilities HEN responsibilities were integrated into clinical workloads, with patients monitored at the discretion of their respective dietitian. A lack of HEN dietitian/coordinators and multidisciplinary teams are likely contributing factors to inconsistent service delivery to patients. Both these resources help to ensure consistent quality of care including the provision of reliable information and support, efficient referrals to other health professionals, and regular patient follow up.
14 Evidence of a HEN dietitian/coordinator improving the HEN service was shown through significant differences in overall ACI HEN implementation checklist score (P < 0.001). This is likely because the role ensures HEN responsibilities are accounted for by allocating them to specific individuals.
From this current study, only 24 participating hospitals had a hospital or LHD-specific HEN policy, which highlights a possible contributor towards inconsistencies between HEN services across the state. Studies conducted in Europe have also reported similar inconsistencies in the implementation of specific HEN legislation and guidelines. 8, 9 Within the European countries where legislations exist, there are variations regarding the definition of HEN as well, which thereby affect the service available to people from different countries. Thus, service gaps and discrepancies in service provision exist within and between these countries. 8 From the results of this current study, it was significantly more likely that hospitals with HEN dietitians/ coordinators had key HEN policies in place (P < 0.05). Thus, emphasising the importance of this role in hospitals to facilitate adequate service delivery, and also highlighting the need for a national framework to guide the delivery of a uniform and equitable service. In conjunction with funding support for hospitals, participating dietitians also suggested implementing strategies to reduce the financial burden on HEN patients, such as co-payments. The inconsistencies in the availability of copayments to purchase HEN products across different states and territories in Australia have been described previously.
1,2,4,15 The National Disability Insurance Scheme (NDIS) provides scope for funding of HEN products and equipment to eligible patient groups. 16 Internationally, New Zealand, some European countries including the UK, and the US offer full or partial subsidies for eligible residents, with funding typically covered through national budgets. 4, 17 Therefore, a national funding scheme allowing patients access to consistent and more affordable formulas and equipment would reduce service inequity across the country. In 2007, the monthly expense ranges for HEN in NSW were $60-$174 for ONS patients and $110-$932 for TF patients. 4 As these figures can accumulate to a substantial sum, funding would also help to reduce the burden on families. 1, 7, 18 Although NSW does not offer co-payments, three participating hospitals reported providing copayments to patients at the hospital's discretion.
A strength of this study was the inclusion of public hospitals statewide provided a more comprehensive report on HEN services in NSW, than had previously been conducted. Comparing ACI HEN implementation checklist scores achieved against the 2014 study, 2 the range of scores was larger (14%-98% compared to 29%-86% respectively), and the average score was lower (54% compared to 61%, respectively). The difference was likely due to more participating hospitals, particularly the smaller regional and rural facilities, which may have less resources to facilitate a HEN service. Additionally, expanding the study to more hospitals identified that a smaller proportion of hospitals had a HEN dietitian/coordinator (20%, n = 12) compared to what was previously reported in the principal referral hospitals in Evaluation of HEN services at public hospitals in NSW 2014 (69%, n = 9), 2 which may have impacted on the compliance scores.
A limitation of this study is that data is missing from 38% of NSW public hospitals who have a HEN service, despite many attempts to collect the data. This potential response bias may have led to more positive results, however a similar number of metropolitan and regional or rural hospitals participated. Furthermore, 34% of hospitals had no database for TF HEN patients and 57% had no database for oral HEN patients. Therefore, the participating dietitian was required to estimate HEN patient numbers when a patient monitoring system was not in place, which would affect the accuracy of reported patient numbers. Also, 80% did not have a HEN coordinator, whose usual duties are to maintain HEN patient databases. Finally, relying on selfreport may produce more positive results due to respondents not wanting to report a poor service to the researchers. A positive aspect was that some hospitals were using this as an opportunity to review and improve their HEN services.
In future, continued research into HEN services and regular service audits will assist with improving the continuum of care and provide updated data regarding patient numbers. Investigations should extend to other states and territories to gather national data about HEN services.
Furthermore, prospective studies evaluating the effectiveness of HEN improving patient outcomes are needed to further strengthen the advocacy for increased funding and resources allocated to HEN.
The results of this study have reported on statewide HEN patient numbers, and in relation to statewide HEN service guideline implementation results are consistent with those previously reported. 2 HEN services in public hospitals in NSW continue to be inconsistent. Best practice guidelines are not firmly adhered to, and funding and resource limitations were identified as the key barriers to addressing gaps in service provision. The development of a centralised database for all HEN patients may greatly improve the service by allowing dietitians to monitor and review their patients appropriately. Increased number of HEN dietitian/coordinator positions would also enhance the service to assist facilities in meeting the service items recommended in the ACI HEN service guidelines, and hence provide a consistent, safe and equitable service.
